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REMARKS 

Claims 1-7, 9, 12-14, 21-24, 35, 39-41, 44-46 and 51-85 are pending in the 
subject application. Claim 7 has been canceled herein. Claims 1, 3, 52, 53, 56, 57, 
75, 78, 84 and 85 have been amended herein. Support for the amendments is found 
throughout the specification as filed and no new matter is added by these 
amendments. 

Favorable reconsideration in light of the remarks which follow is respectfully 
requested. 

1. 35 U.S.C. S103 Rejections 

Claims 1-7, 9, 12-14, 21-24, 35, 39-41, 44-46, 51, 54, 76 and 83-85 have been 

rejected under 35 U.S.C. § 103(a) as being unpatentable over German Pat. No. 44 47 

287 CI (DE '287) in view of US Pat. No. 5,322,685 (US '685) for the reasons set forth 

in the previous Office action. In particular, the Office asserted that: 

Applicant's claims are directed toward a topical composition that 
is able to penetrate the pores even when the pores are smaller than the 
diameter of the penetrants. The composition is disclosed by applicant as 
being described in DE '287 (see page 2, first paragraph or applicant's 
specification). DE '287 refers to the composition as "transfersomes." The 
transfersomes in DE '287 can contain the antioxidant BHT (see English 
translation, page 25, second paragraph). The transfersomes can also 
contain glucocorticoids and mineral corticoids (see page 24 of English 
translation). 

Applicant respectfully traverses this rejection. 

Applicants claim, in claim 1 , a formulation comprising penetrants being capable 
of penetrating the pores of a barrier, the average diameter of said pores being smaller 
than the average diameter of said penetrants, wherein said penetrants can transport 
agents or enable agent penetration through said pores after said penetrants have 
entered said pores. The formulation further comprises at least one antioxidant in an 
amount that reduces the increase of oxidation index to less than 100% per 6 months. 
Further, the agent is selected from corticosteroids and the relative content of 
corticosteroids is above 0. 1 weight-%, relative to total dry mass of the formulation. 
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To establish a prima facie case of obviousness, three basic criteria must be met. 
First, there must be some suggestion or motivation, either in the references 
themselves or in the knowledge generally available to one of ordinary skill in the art, to 
modify the reference or to combine reference teachings. Second, there must be a 
reasonable expectation of success. Finally, the prior art reference (or references when 
combined) must teach or suggest all the claim limitations. The teaching or suggestion 
to make the claimed combination and the reasonable expectation of success must 
both be found in the prior art, and not based on applicant's disclosure. In re Vaeck, 
947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). MPEP 2142. 

DE '287 describes preparations for the transport of active substances into and 
through barriers, such as the skin. The preparations are in the form of liquid droplets 
suspended in a liquid medium, and are surrounded by a membrane- type sheath of 
one or several layers of amphiphilic carrier substances with solubilities in the 
suspension medium differing by a factor of at least 10. 

However, DE '287 does not describe a preparation wherein the agent (active 
substance) is a corticosteroid and the relative content of corticosteroids is above 0. 1 
weight-%, relative to total dry mass of the formulation, as claimed by Applicants. This 
is acknowledged by the Office in its statement that "The reference (DE '287) does not 
specifically discuss a formulation that contains the corticosteroids" 

Further, Applicants respectfully submit DE '287 does not suggest a preparation 

wherein the agent (active substance) is a corticosteroid and the relative content of 

corticosteroids is above 0.1 weight-%, relative to total dry mass of the formulation, as 

claimed by Applicants. DE '287 describes preparations that include at least two 

different amphiphile components having different solubilities (a more soluble 

component and a less soluble component). In a limited situation, DE '287 sets out 

that the active substance can be the more soluble component. In this limited 

situation, it is set out that: 

Where the active substance , for example, Ibuprofin, Diclofenac or a salt 
thereof is the more soluble component , possibly with the addition of less 
than 10% by weight related to the total composition of the preparation of 
another soluble component and wherein the concentration of the more 
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soluble component(s) typically amounts to between 0.01% by weight and 
15% by weight . (English translation, page 25, lines 4-9) 

Thus, according to DE '287, if, and only if, the active agent is the more soluble 
component, then it can be present in an amount between 0.01% by weight and 15% 
by weight. However, as previously discussed by Applicant, in no event w ould the more 
soluble component be a corticosteroid. Rather, this limited situation applies to certain 
active substances. In particular, as set out by DE '287, the solubility of the 
components refers to their solubility in the suspension medium, which is usually 
water (page 10, lines 5-7). It is well-known that corticosteroids are relatively extended, 
apolar molecules, which are not at all soluble or are, at best, very poorly soluble in 
water (the suspension medium) . In no event would a corticosteroid be the more 
soluble component. As such, the limited situation and the parameters associated with 
this limited situation would not apply to corticosteroids. 

In particular, DE '287 only describes that agents (1) that are soluble in the 
liquid medium (water) and (2) that are more soluble in the liquid medium (water) than 
the other ampophilic component can be present in an amount between 0.01% by 
weight and 15% by weight. This range does not generally relate to active agents, but 
only to active agents acting as the more soluble component . Corticosteroids will never 
be the more soluble component and, thus, this range would not apply to 
corticosteroids. Further, there is no teaching or suggestion that the ranges specified 
for the more soluble component could apply to anything other than the more soluble 
component (in this case, a corticosteroid, which would be the less soluble component). 

Further, Applicants respectfully disagree with the Office's assertion that even 

though "The reference (DE '287) does not specifically discuss a formulation that 

contains the corticosteroids": 

* * *the reference does teach that the amounts of the active ingredients 
and the carrier substances can be varied to produce a product with the 
optimum solubility and skin penetration characteristics. Therefore, the 
reference clearly teaches that the amount of the corticosteroids in the 
transfersome can be varied in the course of producing the best product 
possible. Thus, a person of ordinary skill in the art would be motivated 
to modify the amount of corticosteroid in the transfersome. Such 
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modification would reasonable lead to the amount of corticosteroid 
claimed by applicant. 

The selection of the suitable amount of agents in a preparation involves a 
number of factors that must be taken into account. While a particular amount may 
provide efficiency in delivery, undesirable side effects may be associated with such 
amounts and, thus, a balance must be reached between providing efficient delivery of 
an effective dose, while, at the same time, minimizing undesirable side effects. This is 
not a trivial problem, as is demonstrated by the vast number of formulations on the 
market for delivery of the same agents . These formulations vary significantly in their 
composition and, thus, it is demonstrated that "producing the best product possible" 
will not result in the same end product, or even similar end products with similar 
components and/ or concentrations, due to the large number of possible components 
and variables which can be taken into account and modified. This lack of a single way 
of "producing the best product possible" is also demonstrated by the continuing need, 
to date, for providing improved formulations with better delivery with minimal 
undesirable side effects. 

In particular, in formulating a preparation for the delivery of an agent, it is 
important to deliver a therapeutically effective amount of agent. However, when 
delivery is through the pores of the skin, for example, the amount of agent in the 
preparation that is applied to the skin is not necessarily the amount that is ultimately 
be delivered through the skin to the delivery site. Thus, the selection of the amount of 
an agent in a preparation is not a straight-forward task. Administration of 
corticosteroids in amounts between a few micrograms per square centimeter (for most 
potent corticosteroid agents) and up to a milligram per square centimeter (for less 
potent corticosteroid agents) is common. Application below these amounts reduces 
the ability of the agent to permeate into the skin in a therapeutically acceptable level. 
Application above these amounts can result in intolerable local, or even systemic, side 
effects. In particular, raising the concentration of the agent incurs the danger of agent 
precipitation on the skin and increases the likelihood of side effects. For example, 
skin irritation is a serious obstacle for successful development and application of a 
preparation. Still further, the complexity in selecting a suitable amount of agent is 
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further increased because one must determine whether more systemic or more topical 
drug action is to be achieved. As set forth above, the required dose of a corticosteroid 
depends on which specific corticosteroid is being administered. Further, the potential 
side effects varies for different corticosteroids. For example, more gentle acting agents, 
like hydrocortisone, only exhibit a rather short and weak activity. The more recently 
developed agents, such as prednicarbat- or triamcinolone-derivatives, are more potent, 
act longer, and are more harmful to the body as they can evoke severe side effects if 
they are applied highly concentrated and/ or repeatedly. Therefore, the selection of 
dosage must be very precise and depends on which type of agent, and further, which 
particular agent within that group of agents (e.g. which specific corticosteroid) will be 
used. 

The complexity in choosing an agent and concentration is further demonstrated 
by the enclosed review article by B. Reazzini and N. Pimpinelli, New and Established 
Topical Corticosteroids in Dermatology, Clinical Pharmacology and Therapeutic Use, Am 
J Clin Dermatol, 2002 (pp. 47-58). As mentioned, in the past, many structural 
modifications of the respective agents have been made in order to improve the efficacy 
of topical corticosteroids and to produce drugs with greater potency, which, however, 
has been associated with an increased likelihood of side effects. For example, 
betamethasone dipropionate and clobetasol propionate, which are typical examples of 
potent molecules that can control specific dermatoses very rapidly are, however, 
associated with a high risk of topical and systemic adverse effects. Thus, the 
administration of corticosteroids is always connected with undesirable side effects, 
which are directly related to the efficacy of these drugs. It is clearly described that the 
modification of corticosteroids for achieving greater potency is often associated with a 
greater potential for adverse effects (p. 48, par 3). The adverse effects caused by 
corticosteroids are described (page 51) and are mainly sytemic and topical adverse 
effects. Topically administered corticosteroids are mostly capable of causing local 
adverse effects (Table III) such as epidermal atrophy, steroid face, and a number of 
further partially severe local adverse effects. Dermal changes are characterized by 
dermal thinning, atrophy and loss of collagen bridges and can be even observed after a 
few months of local therapy because of collagen's long life. It is further mentioned that 
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the changes that occur in collagen fibers are also responsible for the widening of blood 
vessles, etc. 

The atrophogenicity of corticosteroids is known to be generally related to their 
potency. Therefore, attempts to reduce skin atrophy have been made, for example, the 
combination of topical corticosteroids therapy with a compound such as an anabolic 
steroid that will stimulate protein synthesis. However, it is further mentioned that, 
nevertheless, skin atrophy does not regress after discontinuation of corticosteroids. 

Again, on page 53, where clinical formulations are described, it is mentioned 
that the greater the potency, and the greater the therapeutic efficacy, the greater also 
are the side effects. Further, it is stated that, when a physician chooses a topical 
corticosteroid for a specific patient, low potency formulations should be used for long 
term maintenance therapy. The more potent corticosteroids should be used for short 
periods and at sites such as palms and soled where low potency corticosteroids are 
ineffective. 

Among the presently used compositions mentioned are ointments, creams, 
lotions, gels and liposomes. It is stated, however, that liposomes are only valuable 
delivery systems for topical corticosteroids, where a comprised epidermal barrier 
enables liposomes to penetrate the skin, which clearly shows that the penetration 
properties of liposimal delivery systems are not at all optimum. 

It is further mentioned with respect to the therapeutic use of topical 
corticosteroids that the adverse side effects can only be controlled by the use of mild, 
moderately, or highly potent formulations and depends on where the formulation is to 
be applied, i.e. dependency on the resistance of the respective skin types. Even a 
weekly pulsed application of topical potent formulation is described in order to reduce 
the adverse effects induced by the daily application of very potent topical 
corticosteroids, (p. 55, 2 nd par) 

Thus, the review article clearly shown that there are severe problems with side 
effects of corticosteroids. This article suggests several possibilities to optimize the 
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risk/ benefit ratio including: modification of the structure of the active agents, the 
addition of further ingredients reducing the adverse effects caused by corticosteroids, 
use of different kinds of formulations which only differ by the use of more or less 
potent (and, therefore, more or less disadvantageous) agents. It is even suggested that 
some of the formulations mentioned, namely liposomal formulations, be applied to 
compromised epidermal barriers as their penetration capability is poor. 

Consequently, this article clearly demonstrates that the problems related to the 
side effects of corticosteroids cannot be solved in a satisfactory manner by present 
formulations. Therefore, present formulations must be adapted with respect to the 
potency of the corticosteroid or its amount. Almost all presently approved 
medicaments containing corticosteroid have corticosteroid contents less than 0.1 
weight%. This is because of the adverse effects of corticosteroids, and is exemplified 
by the attached list of all medicaments containing clobetasol propionate (a potent 
corticosteroid) presently approved by the FDA. None of these drugs (be it ointment, 
cream, solution, gel, etc.) contains more than 0.05% of active agent (corticosteroid). 
The same also applies to other corticosteroid containing drugs which are presently 
available. 

This clearly proves that one of skill in the art would not be motivated to raise 
the amount of corticosteroid in a transfersome formulation because this would cause 
severe side effects in all of the known formulation types. 

The fact that presently available commercial corticosteroid-based products 
normally contain the active ingredient in a low percentage range is also due to the fact 
that, as mentioned above, commercial corticosteroids are practically insoluble in 
water. This is well known to one of skill in the art. The solubility of corticosteroids, 
e.g. in pharmaceutically useful oils, is also typically low due to the mismatch between 
the cholestane backbone of the former and molecular size of the latter. Therefore, 
corticosteroids tend to form micro-crystals in various formulations unless they are 
prevented from doing so by use of suitable co-solvents. 
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Therefore, the use of corticosteroids as active agents in ultradeformable vesicles 
comprising a mixture of the stable bilayer forming lipid and the bilayer destabilizing 
amphiphat is not trivial. For practical application, it is necessary to select the largest 
relative drug amount that, at the same time, does not lead to corticosteroid 
precipitation and, consequently, to bilayer stiffening and/or clogging of the pores in a 
semipermeable membrane through which the vesicle should carry the corticosteroid 
molecules. 

Applicants, thus, teach highly adaptable carrier transporting preparations that 
transport highly potent corticosteroids reliably and at a high degree through the skin, 
while avoiding undesirable side effects. Applicants further teach preparations that 
contain a large amount of corticosteroid (above 0.1 weight-%, relative to total dry mass 
of the formulation) without causing adverse effects on the skin and without 
compromising the stability and deformability properties of the agent carrier. 

DE '287, on the other hand, describes transfersomal compositions. It is 
mentioned that, among the many agents that may be contained within the 
transformations, corticosteroids can be included. However, DE '287 does not describe 
or suggest the use of any particular corticosteroids or amounts of corticosteroids in 
the compositions. Further, DE '287 does not mention or suggest the many problems 
with respect to the incorporation of corticosteroids into such compositions, e.g. the 
side effects of corticosteroids, the solubility of the corticosteroids, the influence of the 
insolubility of the corticosteroids on the stability of the compositions, etc. Further, DE 
'287 provides no guidance as to how to select a suitable amount of corticosteroid while 
addressing these issues. This comes purely from the present invention. As set forth 
above, these problems with relation to corticosteroids are currently an issue and have 
not yet been adequately addressed. Thus, "modification" or "variation" of the amounts 
of corticosteroids in the formulations is not a routine matter which a person of 
ordinary skill in the art could do nor would modification or variation "reasonably lead 
to the amount of corticosteroid claimed by applicant." 

US '685 does not remedy these deficiencies. US '685 describes a W/O skin 
cream preparation. Such preparations are not at all comparable with transfersomal 
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formulations (for the transport of active agents through the skin) in accordance with 
the present invention. Regardless, US '685 does not teach or suggest Applicants 
claimed range of above 0. 1 weight-% of corticosteroid relative to the dry mass of the 
formulation. Rather, US '685 specifically teaches use of a well-known amount of 0.05 
weight-% (see examples 4 to 7) and not more. Further, US '685 does not p rovide any 
motivation for modifying this amount, much less increasing this amount (much less at 
least doubling this amount) to reach Applicants minimal claimed value. Like DE '287, 
there is no guidance within US '685 as to how to solve the problems with relation to 
use of corticosteroids in transfersomal formulations. One of skill in the art would me 
motivated to utilize less potent corticosteroids or lesser amounts of corticosteroids 
than those currently used so as to address these problems in view of the various 
studies (e.g. in light of the review article provided herewith). 

Thus, Applicants respectfully submit that claim 1 is patentable over DE '287, 
alone and in combination with US '685. In particular, neither of these cited references 
describe or suggest a formulation containing corticosteroids present at a relative 
content of above 0. 1 weight-% in accordance with Applicants' teachings. Rather, DE 
'287 describes formulations which are optimized to provide optimal penetration of 
barriers. These formulations are described for use with a wide variety of agents, which 
may include corticosteroids. However, there is no suggested amount of corticosteroid 
nor is there any guidance as to how one can go about selecting the amount of 
corticosteroids in view of the many problems with relation to the use of corticosteroids. 
US ' 685 is equally deficient. US '685 describes W/O cream preparations, which are 
very different than the types of formulations described by the present invention and 
DE '287. US '685 mentions the use of agents, which may include corticosteroids. 
However, the amounts of corticosteroids suggested by US '685 are half the amount (or 
less than half) of the presently claimed amounts. Further, there is no suggestion or 
motivation to modify these values so as to come within Applicants' claimed ranges. 
Rather, one of skill in the art would be motivated, if anything, to decrease the amount 
of corticosteroids. 
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Accordingly, claim 1 is patentable over DE '287 in view of US '685. Claims 2-6, 
9, 12-14, 21-24, 35, 39-41, 44-46 and 51-85 depend from claim 1 and, likewise, are 
patentable over DE '287 in view of US '685. 



Reconsideration and allowance of claims 1-6, 9, 12-14, 21-24, 35, 39-41, 44-46 
and 51-85 is respectfully requested in view of the foregoing discussion. This case is 
believed to be in condition for immediate allowance. Applicant respectfully requests 
early consideration and allowance of the subject application. 

Applicants believe that no extension of time is required since this response is 
being filed before the expiration of the specified time period. Applicants, however, 
conditionally petition for an extension of time to provide for the possibility that such a 
petition has been inadvertently overlooked and is required. As provided below charge 
Deposit Account No. 04-1105 for any required fee. 

Should the Examiner wish to discuss any of the amendments and /or remarks 
made herein, the undersigned attorney wouldr-ajrarec^e>feh^l5pp€^^ to do so. 



CONCLUSION 
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Abstract 



Currently, topical glucocoriicosicroids are the most frequently used drugs in ,le„n;..ol.» S .c pruct.ee. Over ihu 
vca " has ftcuscd ,m tfitfctic* •« «|Himi». Potency m«J. in particular, the anlM-flammaiory and 

Oppressive capacity „f these drug., while minimi^ mlvo.NO effects. However, .dcuf „„>.«. cwi.- 
hCc «n J been synthesized. Thoy should be able «. pem-me Ihc stratum corner and reach 
S££ c con^iS i^no skin wi.h.n.. renins high serun, concentrations. Such charactcnsUcs can be 
£ by incrcasi.* Ihc nu.ur.il lipophilic^ of corticosteroids, e.fi. by cs lB rific«t.on. In ,h* 

orcaicr noiency although has often been asMieiitted with a h.Rhcr likelihood of adverse cutsets 
feuZtn^e diprop onate and clobetaso. pu.pionate. know,, as nr.h-gcncrali.m corUoostcro.dK. ate a typjcil 
cx^S^cnSculcs .ha, can contro. specific- dermatoses very rapid.y. bu, which arc assented wtth a 

^etX^tt^ - — -i-i^ory e»ec« 




mcthvl prednisolone uceponatc* wldomeiawnc dipropkmatc, . 
S£ new tn^al corticosteroids arc evaluated in the current review, which compares tl» r.tk/henc! t »u» o 
Lc "n'leuic with enabled agent, new molecules compared wlih d* wcl, knmjj 
corticosteroids generally have a higher anti-infl«mm.dory effect, good compliance among palieriu (only a 
onc^S apMiition is n«dcd). rarely induce cross^enshivity reactions and have weak «roplm^.c.iy. 



Topical corticosteroids arc the most frequently used drugs for 
the treatment of patients wilh inflammatory skin diseases. The 
risks associated wiih the use of corticosteroids 'parallel' the ben^ 



crns of therapeutic efficacy, and risk/benefit ratio is rclmcrl to 
steroid potency and percutaneuus pcnclrwrion capacity. To under- 
stand how a drug's intrinsic activity at the intracellular level is 
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related to drug delivery irom vehicle to site of action, it is neces- 
sary to review some pharmacologic principle* that charaeten/.e 
the corticosteroid family of molecules. 



1. Clinical Pharmacology 

1.1 Chemical Structure and Mechanism of Aciion 

Corticosteroids have a basic skeletal structure comprising 17 
carbon atoms arranged in four rings: three six-mcmhercd and 
one five-membercd. Modifications u> this baste steroid sinicture 
have led lo the development of compounds with varying poten- 
cics and adverse clTwis (figure I: table I). Cortisone, the first 
corticosteroid introduced for medical use had no topical activ- 
ity.' 1 » but simple reduction of the carbonyl group on position I I 
led lo the synthesis of hydrocortisone, 1 -' one of the most com- 
monly used topical corticosteroids. Additional modifications lo 
this molecule, such as the insertion or double bonds and fluoro 
groups (at position 6 ;md/or 9). led to the synthesis of more potent 
drugs characterized by strong mincralocorticoid activity. How- 
ever, addition of an ct-hydroxyh a- methyl or [^methyl group at 
position 16 eliminated this problem. 

Ovcrthc years, research has focused on strategies to optimize 
the potency and, in particular, the nnli- inflammatory and immu- 
nosuppressive capacity, while minimi/Jug the adverse effects, 
of topical cortieosleroids. But, ideal' topical corticosteroids 
have not yet been synthesized. They should be able to permeate 
ihe stratum eorneuin and reach adequate concentrations in the 
epidermis without reaching high scrum concentrations. Such 
characteristics can be obtained by increasing the natural lipuphil- 
iciiy of topical corticosteroids; by estcrificalion, for example. 
Previously, many structural modifications (such as reduction of 
the keto group at position I I : hydroxyiution or mcihylation at 
position 16: removal of the 17a- or 2Uhydroxyl group; fluori- 
nation at position 6 and/or 9: esterlficaiion at positions 16. 17 or 
2 1 ; insertion of a double bond at position 1 and 2) were made to 
1 improve thc efficacy or topical corticosteroids. These modifica- 
tions were performed to produce drugs with greater potency, but 
were often associated with a greater potential for adverse effects. 

Clucocorticostcroids act on different tissues and types of 
cells at tissue, cellular and intracellular levels. These drugs have 
specific and nonspeci f ic effects that are related to different mech- 
anisms of action. It is generally believed thai most, if not all, the 
effects of corticosteroids on cells arc mediated via the gluco- 
corticoid receptor (OR), a 777 amino acid protein member of the 
superfamily of I igand -regulated nuclear receptors.^ 41 The GR 
has a modular structure and its principal functions (transact! va- 
tion, UNA binding, and tigand binding) are localized to specific 

1; AdH Inlmrtatiortoi *.Tnrt°a. AB rstfhH reserved. 



domains. The Citt is maintained in the cytoplasm as an inactive 
midii protein complex of heal shock proteins, immunophilins,cyclo- 
philins and calrcticulin. When a steroid hormone binds to its 
receptor, the complex dissociates and ihe receptor migrates to the 
nucleus. Once in the nucleus, the GR binds DN A sequences known 
as glucocorlicoicl response elements and provokes up-rcgulaiion 
or down-rcgularion of responsive genes. The precise molecular 
mechanism of regulation of gene expression by corticosteroids 
is still controversial because of the existence of conflicting hypoih 
cses: the inhibition xB-rx up-regulatory model; the protein-protein 
interaction model: and the competition model." 5 * Specific steroid 
receptors have been demonstrated in normal human epidermis and 
dermal fibroblasts. The affinities of fibroblasts for corticosteroid* 
are strongly related to the antiproliferative effects of specific ste- 
roid molecules. 

It is widely accepted that the potent anti-inflammatory and 
immunomodulatory actions of corticosteroids are due to inhibition 
of transcription factors, such as activator protein- 1 and nuelear 
factor KB, thai are involved in the activation or pro- in fl ammatory 
genes. Genes known to be up-reguhued by corticosteroids, and 
which play a role in the resolution of inflammation, include 
lipoconin 1 and pi I /calpact in-binding protein. Both are involved 
In suppressing the release of arachidonic acid.' 5 61 Lipocorlin I 
inhibits phospholipasc Aj, reducing the amount of arachidonic 
acid released from phospholipids.' 7 **' Corticosteroids also decrease 
the release of interleukin (II *H a, an importani pro -inflammatory 
cytokine. 1 * 1 from keratinocytes. 

t fence, corticosteroids suppress Ihe production and effects of 
humoral factors involved in the inflammatory response, inhibit 
leucocyte migration to sites of inflammation, and interfere with 
the functions of endothelial cells, granulocytes, mast cells and fibro- 
blasts," 0 - n| Corticosteroids reduce eosinophilia in patients with 
asthma: directly by promoting eosinophil apoptosis; and indirectly 
by suppressing receptor expression and production of cytokines 
and growth factors (such us II--3, IL-5, granulocyte-macrophage 
colony stimulating factor, and eotaxin) that are involved in eosin- 
ophil maturation, recruitment and survival. Corticosteroids also 
reduce Tcell proliferation and increase Tccll apoptosis via mech- 
anisms that result, at least partly, from inhibition of the T cell 
growth factor IL-2.1' 4 ! Monocyte apoptosis is increased, and in- 
flux of Other inflammatory cells is repressed- This is partly due: 
to decreased expression of adhesion molecules, both on migrating 
cells and target cells, and to reduced expression of cytokines and 
chemokines from inflammatory sites. Corticosteroids cun also 
deplete the number of Langerhans cells, by cytolysis or.by down- 
regulating the expression of major histocompatibility complex 
class L" 51 
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Table I. Comical structures of gtucocortico steroids 



Chemical name 



Derivative ol 



Structural characteristics 



AidOf^eitisonc dtproplonatc 



Beclomethasona dipropionate 



Betamethasone 

sodium phosphate 

benzoate 

valerate 

dipropionate 
Budesonide 
Clobstasol propionate 



Clobetasorte butyrate 



Daxamelhasone 

acelate 
nlootinate 
propionate 
valerate 

sodium phosphate 
Diflorasone riiacetate 



Diftucortolone valerate 



Ftunnethasonc plvaiate 



Fluocinolone acetonide 



Fluocinonide 



Fluticasone propionate 
Halcinoritde 



1 6«*mQihyl- prednisolone 



1 GjVmethyl-pradnisolOfta 



1 6p-methyt-predni9olone 

1 6t>methy). prednisolone 
\ ©p-rnathyt- prednisolone 
1 6[}-methy1- prednisolone 
1 6(5-methy1-predniSOk>ne 
1 da-hydroxyl -prednisolone 
1 6tx*methy*-prednisDk>ne 



1 6|l'rncthyl-cortisone 



1 Ga-methyl-prcdnlsolone 



16< '-methyl 
1 6a-methyl- 
18<3£-methyl 
16a methyl 
I6u-methyi 
1fifV methyl- 



prednisolone 
prednisolone 
■prednisolone 
-prednisolone 
■prednisolone 
prednisolone 



1 6a-methyl-D 1 " 2 -corticoBterone> 

1 6tt-mothy1-prednisok>ne 

1 6a-hydroxyl-predrHsalone 
1 6a-hyd roxyl-predni sol ana 

1 6a-methyl'hydrocortlsone 



7u-chloro 

16ir-mathyf 

17,21-dipropionalc 

9u-cMoro 

16|*-melhyl 

17,21-dipropionn(e 

Sa-ftuoro 
I6[i- methyl 

21 -di hydrogens phosphate 

17-rjenzoete 

17-valerate 

17,21 -dipropionate 

16,17-aoetal with outanone 

9u-fluoro 

lB|i-melhyl 

17-prop«OOate 

2, 1 -chloro 

9nt-tluorO 

16^-methyl 

1 7-butyrate 

21 chloro 

9u-fiuoro 

16a-methyl 

21-acetaie 

2l-nicotinate 

21 -propionalo 

21 -valerate 

2 Vdihydrogono phosphate 

6o>fluoru 

Su-fluoro 

16[i-methyl 

17,21-diacctate 

6u«tluoro 

9oj-fluor© 

16a-methyl 

21 -valerate 

titt'ftuoro 

9o-fluoro 

16a-methyl 

2i-p(vatate 

Su-fluDro 

9a-tluoro 

16.17-acctonido 

6u-fluoro 

9«-fluoro 

16,17-aoatonide 

21 -acetate 

9a-fluoro 
16,17-aCetonide 
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Chemical name 



Derivative of 



Structural characteristics 



Haiobetaaol propionate 



Halometh&sone 



Hydrocortisone 
sodium phosphate 
sodium succinate 
acetate 
btityrate 
aceponate 

butyrate. propionate 

Mothytprttdnlaolone 
acetate 

todlum succinate 
aceponate 

Mometasorte f uroate 



Prednisolone 
sodium phosphate 
acetate 

valerate, acetate 

Prednicarbate 

Prednisone 
Triamcinolone 

acetf 110 ^ , 

dldcotate 

acetontde 



1 ep-melhyl-prodnlsolone 



1 6a-metnyt-prednisolone 



Hydrocortisone 
Hydrocortisone 
Hydrocortisone 
Hydrocortisone 
Hydrocortisone 
Hydrocortisone 

Hydrocortisone 

6u-methyt-prednisolorw 
6a-rnethyt-prednisolono 
6a-methyl-prednisolone 
6a-melhyl -prednisolone 

1 6a-methyl-prednisolane 



Prednisolone 
Prednisolone 
Prednisolone 
Prednisolone 

Prednisolone 

1 1 -koto- prednisolone 

1 Ba-hydroxyl-prednisotone 

1 6a-hydroxyl-predni$olone 
1 ea-riydroxyl-prednisolone 
1 6a-hydroxyt-predniaotone 



2l-chforo 

6a-fluorc 

9a«(luoro 

I6(i-methyl 

17-propionate 

21-chtaro 

2-chlorO 

BoMluoro 

9o>fluoro 

1 ea-methyt 

21-dihydrogene phosphate 

21 -succinate 

21 'acetate 

17-butyratQ 

17-propionate 

21 -acetate 

17-butyrate 

21 -propionate 

fta-methyl -prednisolone 

21 -acetate 

21 -succinate 

1 7 -propionate 

21 -acetate 

9a-ltuoro 

1 6a-rnerhyl 

1 7-furoate 

2l-chk>ro 

21-dihydrogene phosphate 

21 -acetate 

1 7»vaterato 

21 -acetate 

1 7-ethylcarbonate 

21 -propionate 

Qor-lluoro 
1 6a-hydroxy1 
21 ^acetate 
17,21-dlacetate 
Oa-fluoro 

16,1 7-aceionlde 



a Androgta-1^-diene-17HCarbothtoic acid, 6»9-drfluoro-11-hydroxy-16-momy1.3^^ 



Besides the previously mentioned anti-inflammatory and 
immunosuppressive capacity, topical corticosteroids also have 
antimitotic and vasoconstrictive effects. Antimitotic effects are 
secondary to a general reduction of protein synthesis and may 
explain the thcrapculic action of the drugs in scaling derma- 
toses such as psoriasis.* isi *l The vasoconstrictive properties 



demonstrated on vascular beds may contribute to the anti- 
inflammatory activity of topical corticosteroids. However, the 
mechanism by which corticosteroid?; induce vasoconstriction 
is not yet completely clear. It is thought to be related to inhibi- 
tion of natural vasodilators such as histamine* bradykimns and 
prostaglandins." 7 * 1 8 ' Regarding the effects of topical cortico- 
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steroids on human imi&t c^lls, clobetusol- 1 7-propionate and 
fluocinonidc decreased histamine content by during 6 
weeks of treatment, This suggests that corticosteroids arc not 
immediately harmful to mast cells. Rather, corticosteroids may 
represent an additional treatment for masi cell-related diseases 
such us urlicitria pigmentosa. 1 191 



1 .2 Adverse Effects 

The adverse effecis caused by corticosteroids arc related 
mainly to actions on electrolyte und water balance, neoglyco- 
geaesis and tissue repair, and lo an inhibitory effect on adeno- 
hypophyscal function. Most topical corticosteroids are absorbed 
in quantities that can produce both systemic mid topical adverse 
effects. The principal systemic adverse effects arc listed in table 
11. 



The degree of adrenal suppression is related to the potency 
of each steroid, but also to factors thai increase normal penetration 
of the drug: application on large skin areas, occlusion, inflamed 
skin, and high concentrations, Chibeiusot can induce adrenal sup 
prexsiou, even if applied in small quantities (14 g/wcek), while 
optimized betamethasone dipropionate and difluorosone require 
over 50 g/week to significantly reduce plasma Cortisol levels. 1 -' 1 - 21 1 
Occasionally, percutaneous absorption of corticosteroids may 
produce significant metabolic effects. Hyperglycemia and gly- 
cosuria have been reported in patients with pre-existing abnormal 
glucose tolerance after local occlusive therapy with potent 
corticosteroids. 1221 Cushions syndrome has been reported after 
topical corticosteroid treatment without occlusion. 12 * 1 

However, topical corticosteroids arc mostly capable of causing 
local adverse effects (table HH. Kpidcrmal atrophy is expressed 
by flattening of the Malpighiun and homy layers and of the rule 






Hyc*roconlsone 



Coriicoalerona 



Prednisolone 



HjOH 

=o 






A*-Dohy<lft>cortlooslorone 
Fig. 1 . Basic structure ol corticosteroids and new structure! moolflcation* 



Fluticasone proplonytrt 
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Table II. Principal systemic advc.se effects associated with topical cortico- 
steroids 



6odywe»gW gain 

Cushioa's syndrome 

Electrolyte imbalance 

Hypertension 

Diabetes metl'itus 

Pseud Opnmary aldosteronism 

Growth retardation 

Osteoporosis 

Peptic ulcer artd gastritis 



ridges. Frequently. the size of keratin ocytcs and of the stratum 
corncum is decreased, and the amount of melanin transferred to 
keratinocyles is reduced. Dermal changes arc characterized by 
dermal thinning due to changing viscocIasiicUy in glycoproteins 
and proteoglycans responsible for interfibrillar adhesion of col- 
lagen. Atrophy and loss of collagen bridges can he observed al ter 
a few months of topical therapy, because of collagen'* long Hie. 
The changes that occur on collagen fibers are also responsible for 
the widening of blond vessels. Clinically, the skin appears de- 
pressed, shiny, wrinkled, very fragile, and often covered with 
telangiectasia and purpura.'-*" The at. -echogenicity of corticoste- 
roids is generally related to their potency. Attempts to reduce skin 
atrophy can be made. For example, it is useful 10 combine topical 
corticosteroid therapy with a compound such as an anabolic ste- 
roid thai will stimulate protein (collagen in particular) synthesis. 
However, skin atrophy does not repress after discontinuation of 
corticosteroids. 

If corticosteroids arc applied for a long period on the face, 
'steroid face' may occur. This Is characterized by erythema and 
telangiectasia, or a 'rosacea -like' condition presenting with 
papules, pustules and telangiectasia on the Tarca. A pre-existing 
rosacea can he exacerbated.'-*' Besides these two conditions, pro- 
longed use of corticosteroids on the face may lead to the development 
of papules, pustules, erythema and scaling in the perionil region 
(perioral dermatitis), especially in women and children.' 2 *' Topi- 
cal corticosteroids can also induce an aeneform eruption or exac- 
erbate a pre-existing acne vulgaris. Corticosteroids probably in- 
duce degeneration of the follicular epithelium, causing exit of 
follicular contents. The aeneform eruption is usually charac^ 
terized by red papules and pustules located around hair follicles 
of the face, chest and arms. It is important to distinguish this kind 
of reaction from bacterial folliculitis (Staphylococcus aureus and 
Propiombcuterhim at:ncs). which usually occurs after occlusion 
therapy with corticosteroids, 127 ' 

Hypertrichosis is a less common adverse effect thiit can affect 
women or children who apply potent topical corticosteroids on 



the face.'-* 1 The mechanism thai leads to hypertrichosis is still 
unknown. Application of topical corticosteroid* for the treatment 
of eyelid or periorbital dermatoses (scborrhoeic dermatitis, con- 
tact and aropie dermatitis, lichen simplex, and blepharitis) is a 
frequent cause of conjunctival sac comnmi nation, which can lend 
to glaucoma, ocular hypertension, cataracts, an increased risk of 
ocular mycotic infections, and exacerbation of Herpes simplex 
virus infections.' 2 "* Topical corticosteroids arc also responsible 
for masking and exacerbating euiancous infectious diseases, such 
us dermatophyte infections ('tinea incognito' scabies. C«#i- 
t/UUt alhicrms and Herpes simplex infections. Cases or *ec*/.ema 
craquele" after potent topical corticosteroid therapy have been 
described. Most patients underwent occlusive therapy,'-* 1 ' 

Topical corticosteroids have been documented as a fre- 
quent cause or true, dclaycd-type hypersensitivity reactions.' 33 '™ 1 
This concepr has been fully realized only in the past 10 years. 
Non-niu>rinatcd corticosteroids seem to induce contact allergy more 
easily than fluorinatcd corticosteroids, probably because the former 
react. i« vivo, more rapidly with argininc than tluorinaied ste- 
roids and may therefore be more likely to induce sensitization. |M 
in particular, the application of corticosteroids on mucous mem- 
branes and skin may induce contact sensitivity that leads to a 
disseminated or generalized ec/.ematous reaction after local, oral 
or parenteral exposure J 36 ' Until now. such clinical manifestations 
were probably not diagnosed because clinicians were rurely 
aware of such a possible adverse effect. The prevalence of hyper- 
sensitivity to topical corticosteroids has been reported in different 
studies to be between 0.2 and 5%.*™* Patients with allergic 
contact dermatitis to corticosteroids usually present with a 
chronic dermatitis that fails to respond to corticosteroids. This 
nonspecific and Self-supporting reaction iR very difficult to rec- 
ogni/.e as iatrogenic because of the clinical manifestations of the 
steroid'* an n- inflammatory effect. 

Table IU. Principal local adverse effects associated with topical corticoste- 
roids^ . 

Skin atrophy ' :< - x . . - . 

Steroid face 

Rosacea 

Perioral dermatitis 
CorUcokJ acne 
Allergic contact dermatitis 
Hypertrichosis 

Hypopi9,rng n tattoo 
Ocular hypertension 
Glaucoma <,, 
Cataracts 

Worsening of cutaneous infections 

Eczsma craquete . - — ■ — — 
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Recent studies revealed allergy to several steroid molecule* 
in the same patient. Miggesting the possibility of cross-reactions 
between corticosteroids- 1 * 7 " ' v| The existence of eross-reactions 
was proven hy reaction:* to substances to which the patient Had 
m>i previously been exposed. Four groups of cm* wending mol- 
ecules have been suggesicd; ,w ' H1 l 

■ OroupA. Hydrocortisone type: no substitution on the D ring, 
except :i short chain ester on C2 I . or ;i thiocsieron C2 1 ; e.g. 
lixoeortol pivahile. 

♦ <;r<mp B. "I riameinoloue aeclonide type: C I ft. C I7*cis-kctul 
or -diol structure. 

♦ Group C. Betamethasone type: C 1 6-methyl substitution. 

♦ Group D. Hydrocortisone- 1 7-hutyrale lypc: long-chain es- 
ter at CM, or CI7 and C2I ipredmearbaie), with or without 
ClO-methyl substitution. 

Clinical observations suggest that lixoeortol pivalule can he 
used as a screening molecule Up demonstrate sensitivities to nil 
corticosteroids in group A. Sensitivity to hudesonidc is n g<K>d 
indicator of subsequent sensitivity to accionidcs (group B. to 
which hudesonide aciuully belongs) and certain esters (group O) 
such us hydrocortisone- 1 7-nutyratc and preduicarbatc. However, 
membership of a cei iain group does not indicate (he sensitizing 
potential of it fciven molecule. Some molecules very rarely induce 
sensitization (betamethasone and its esters, diilucortoloiu: valer- 
ate, diflorasone diuccuitc, clobetusonc propionate and butyruic. 
momctusone furoatc. and nutieasonc propionate) and can he el os- 
sified as the less^scnshiyioi? group O corticosteroid esters. 

Patients who present with allergic reactions In corticosteroids 
may have been sensitized to impurities present in commercial 
formulations or to vehicle systems such as preservatives and 
bases (lanolin). However, when a putienl treated with corlieoste- 
roids docs not respond, or relapses very quickly, patch tests 
should be performed to verily sensitivity to the steroid molecule. 
Ii is noteworthy that the risk of sensitization to corticosteroids is 
increased in long term dermatoses.' 4 ' > Since most contact allergic 
reactions to corticosteroids tire undiagnosed, in many countries, 
the standard scries has been supplemented with two or three 
" ''se^eninV corticosteroids: tixoeorioi pivalate (0.1% petrolatum), 
budesonide (0.1% petrolatum), and hydrocortisone- 17-buty rate 

(I^cihanol).^-^ 

Long term use of topical corticosteroids may lead to tachy- 
phylaxis (acute tolerance), i.e. the rapidly deceasing response 
to an active agent after repeated administration ol a drug. 
Tachyphylaxis occurs to the vasoconstrictive and I>NA synthes.s- 
suppressing effects of topically applied steroids in hairless mouse 
sklni* 4 - 451 Unfortunately, tachyphylaxis cannot be avoided by 
changing the type of steroid applied to the skin within 72 hours 
of tachyphylaxis being noted. 



2. Ctlnlcol Formulations 

2.1 Potency of Corticosteroid Formulations 

Topical corticosteroids can be classified according to their 
relative potency (table IV). The lormulalions in each group are 
similar in potency, but not identical. Importantly, the greater the 
potency, the greater the iticntpcuiic ollicacy. but also the greater 
the adverse effects- When a physician chooses a topical cortico- 
steroid for a specific patient, low potency formulations should he 
used for long term maintenance therapy. The more potent corti- 
costeroids should l>c used for short periods and at sites such as 
palms and soles, where low potency rorticoMeroids arc ineffec- 
tive. 

2.2 Vehicles and Formulations 

Resides the steroid active molecule, the potency nf each 
topical iormuliUion can be influenced by vehicle characteristics. 
Vehicles should allow adequate release of the active compound, 
should spread easily and be aesthetically pleasant, and should not 
induce stinging- Some important general rules should be consid- 
ered when choosing a vehicle: 

1 . The solubility of the therapeutic agent in ihe vehicle. 

2. The rate of release of the active mnlecule from the vehicle. 

3* The ability of the vehicle to hydrate the stratum corncuni and 
enhance penetration of the active principle. 

4. The stability of the steroid molecule in the vehicle. 

5. The physical and chemical interactions of the vehicle with the 
skin and aciive molecule. 

6. The phase of disease. 

7. The localization and extent of disease. 

The major classes of formulations for corticosteroids ore 
ointments, creams, lotions, and gets. In general, ointments provide 
good hydration of the stratum corncum, and therefore enhance 
percutaneous penetration and improve potency. However, oint- 
ments arc greasy and pmicnts prefer creams, which are cosmetically 
more acceptable, but provide less hydration of the skin. Regarding 
the phase of disease, lotions and creams arc generally:, recommended 
in acute eczemu, for example, while ointments arc prctcrred in 
chronic eczema. Certain areas require the use of specific vch.clcs 
to obtain good compliance. Physicians must also remember that 
when dermatoses have a large extension, good compliance is ob- 
tained by prescribing creams and lotions, which are easily applied 
by patients, rather than ointments. On hairy areas, the best treat- 
ment is achieved with lotions or foams. Recently, a new. high- 
bioavailability foam preparation, with increased erticaey and 
cosmetic superiority over currently available cream, ointment and 
lotion formulations, has been approved for marketing in several 
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Tabl* IV. Relative potency (coflcentraiior. as <* walghl/weight) ol topical 

corticosteroid formulations 

corticosteroid 



Potency 



Class 1 (vary potent) 
Clobetasol propionate 
DHIvconotonc valerate 
Fluocinotona acetorwia 
Halcinonlde 

CIotb 2 (potent) 
Amcinonide 

Betamethasone valerate 
BixJesonido 
Desonlde 
Desoxymethasond 
Oil lor asone dlacetate 
DiHUOOflolon« valerate 
Ruclorolona acetonid© 
Puocinolone acatortkJe 
Fluocinonida 
Ruprednktene acetate 
FkjrandrenoJone 
Riitlcasorte propionate 
Hatctaonide 

Hydrocortisone butyrate 
Mathytprodiiisotone aeoponate 
Mometa&one furcate 
Pradnicarbato 
Triamcinolone acetonlde 

Class 3 (moderately potent) 
Atetometasone dipropionale 
Betlomethasona dipropionaia 
Beclomamasone salicylate 
Betamethasone Dcnzoate 
Betamathaaona dipropionato 
Betamethasone valerate 
CtobeUson* butyrate 
Dasoxymathasone 
Flumethasono pivalato 
Ftuocinolone acetonidc 
Ftuocortotono ptvalat© 
Fkjpamerasone 
Fturandrenolone 
htalomethasone 
Hydrocortisone butyrate 
Hydrocortisone aceponate 
Hydrocortisone valerate 
Triamcinolone acetcnide 

Ctafifi 4 (mild) 

Dexamethaaona 

Fluocinolone aoetonide 

Ruocortyn butyl ester 

Hydrocortisone (alcohol or acetate) 

Methylprednlaolone 

Prednisolone 



0-05 
0.3 
D.2 
0.1 

0.1 
0.1 

0.025 

0.05 

0-25 

005 

0.1 

0.025 

0.05 

0.1 

0.05 

0.05 

0.01 

0.1 

0.1 

0.1 

0.25 

0.1 

0,05 

0.02$ 

0.025 

0.025 

0.05 

0.025 and 0-05 

0.05 

0.05 

0.02 

0.00625 and 0.01 

0.2 

0.3 

0.0125 

005 

0.1 

0.1 

02 

004 

0.01-0.1 

0.0025 

0.75 

0-1-1 

0.25 

0.5 



countries Also, liposomes e;m l>e valuable delivery system* 
for topical corticosteroids in various d*rmaiologic closes, but 
only a compromised epidermal barrier enables liposomes to 
penetrate the skin. Such formulations arc therefore effectively 
employed in disorders such « eczema, but ^ow no benefit in 
dermatoses such as psoriasis. 1 * 1 ' 1 

3, Therapeutic Use 

3.1 Indications and Guidelines for Topical 

Corticosteroid therapy 
Topical corticosteroids arc recommended for their utui- 
inflammatory activity in inflammatory skin diseases, but they can 
also be used for their antimitotic effects and their capacity to 
decrease the synthesis of connective tissue molecules. Some 
general rules should be remembered when prescribing topical 
corticosteroids:* 481 

, very rss,>onsive diseases require mild or moderately potent 
formulations, while less responsive conditions require high or 
very high potency corticosteroids sometimes associated with oc- 

elusion. , ... 

2. Mild formulations should be used on the face, groin, axillae. 

genital. and perineal areas, 

1 Very potent formulations should only be used for short penods 
04 to 20 days), or intermittently. 10 reduce adverse effects and 
prevent tachyphylaxis. . 

4 Potent or very potent formulations are usually requ.red on 
palms and soles, and for lichenified and hypertrophic dermatoses. 

5 Occlusion is often needed on palms and soles to enhance pen- 
etration of theactivc molecule through a ihickerstrHtgmcorneum. 
6. corticosteroids should not be used on ulcerated or atroph.c 

^Before starling topical therapy with corticosteroids, verify the 
absence of underlying infectious diseases. 

8. Sudden discontinuation should be avoided, after pmlonged use 
of topical corticosteroids, to prevent reb^und^henomena. 
9 When treating children, special guidelines should be followed 
t„ avoid the disadvantages of under-applicution or the occurrence 
of rawmic and local adverse effects due to overdosage. 
10. Laboratory tests should be performed after long per.ods of 
therapy and/or the treatment of large areas. , . _ m , 

A Ln example, atopic dermatitis usually affects children and 
therefore most be treated with moderately potent f«™ jwo** 
very mild formulations arc not suggested because 
incidence of continuing relapses. Persistent '^^""J^ 
adults should be treated short term with P^V^ESi 
which should then be replaced by less potent cort.costero.d* unt.l 
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treatment diseoiiiinual ion. The use of topical corticosteroids on 
mucous lesions is very useful, hut livciucntly limited by the de- 
velopment ol'onil or genital candidiasis. 

Regarding Itiv liuquenoy ol application of topical conieoste- 
roids. Lagos and MaibaCh» M, l concluded, in u recent review of the 
literature, that once-daily application conferred ihe same benefits 
us twice-daily applications. An effective alternative to simple 
once-daily application is so-called tandem therapy; twice-daily 
application of the? corticosteroid Uself and, 12 hours later, of 
the ointment base alone. In some diseases, such as psoriasis, 
treated with potent or moderately potent formulations, twice- 
daily application induced a relatively rapid onset of action. 
However* reduction of the number of daily applications is impor- 
tant because it decreases the incidence ol adverse effects and docs 
not significantly modify the course of healing. In addition, it in- 
creases paLicnis' compliance. Adverse cfTccls induced by (he daily 
application of very potent topical corticosteroids <c,g, elnhctusol 
propionate) can be reduced by weekly pulsed application of top- 
ical potent formulations. This therapeutic scheme has been used 
with success in Ihe treatment of various dcnuatologic disorders, 
including lymphomatoid papulosis. 15 " 

Finally, in particularly resistant eases, «n occlusive dressing 
may be useful. Skin occlusion increases steroid penetration about 
10-fold, and therefore enhances healing. However, occlusion can 
lead to sweat retention and infections, and may increase the risk 
of both local and systemic adverse cffccis. It is noteworthy thai 
recent reports'*-' showed clohelasol- 17- propionate lotion under 
occlusion to induce faster remission of psoriatic lesions than non- 
occlusivc therapy, and relapse and safety characteristics were 
comparable with lite nonoeetusivc corticosteroid application. 



3.2 Risk/Benefit Ratio of New Topical Corticosteroids vs 
Established Corticosteroids 

Betamethasone dipropionate and ctobetasol propionate, 
known as fifth-generation corticosteroids, arc a typical example 
of potent molecules that can control specific dermatoses very 
rapidly, but which are associated with a high risk of both topical 
and systemic adverse effects. Recently, steroid components have 
been synthesized that aim lo have adequate antiinflammatory 
effects mid minimal adverse effects. The newest topical corticoster- 
oids used in the treatment of numerous dermatoses and allergic 
reactions of the respiratory tract (in particular asthma) are 
budesonide, mometasonc furoate, prcdnicarbatc, the dt-esters 
17,21 -hydrocortisone accponate and hydrocortisone- 1 7-bu 
iyrate-21-propionate. methylprcdnisolone accponate, aJclomctnsone 
propionate, and carbothioates such us fluticasone propionate. 

«> iraernotioool vrnitza. ab rtghn rewved. 



Hydrocortisone accponate. prcdnicarbuie and melhylprcd- 
nisoume aceponate arc considered new corticosteroids with sig- 
nificant anti-inflanunaiory effects, but with the least capacity lo 
induce skin atrophy. Therefore, ilieso three molecules cun be used 
to treat 'difficult' areas such as the face, the scrotum, and large 
body areas in children, with minimal local and systemic adverse 
effects.' 5 * 1 Fluticasone propionate is a flu<»iomeihyl andmstanc- 
17|i carbiothioate, classified as a potent corticosteroid.!* 41 In our 
experience, compared with other potent corticosteroids, 
fluticasone propionate demonstrated greater ami-inflammatory 
nativity hul lower potential lo cause adverse effects, both local 
(e.g. atrophy) and systemic (e.g. adrenal suppression). In addi- 
tion, hypersensitivity and eross-scnsilivjiy reactions have been 
reported very rarely. 155 -*' 1 In dermatology, fluticasone propionate 
has proved very suitable for the treatment of atopic dermatitis, 
psoriasis, intertrigo, nummular eczema, scborrhoeic dermatitis, 
papular urliciiria. etc. Fluticasone propionate offers the advantage 
of a good response to once-daily application. 

Budesonide is a potent, non-fluorinatcd. topical corticoste- 
roid characterized hy lateral chains of butyric acid in position 
C-16 and Ol7. Its potency, according to vasoconstriction tests, 
ranges between thai of betamethasone- 17,21 -di propionate and 
that of clobeiasol-17-propionatc, Budesonide is responsible for 
very frequent allergic local reactions when used topically in m- 
flunimalary dermatoses. 1 ,J J5 * 57 1 

Momclustme furoate is a synthetic, 1 7-hercrocyclie steroid 
!hui is highly effective as an anti-innammalory afccnl, but only 
half as potent in suppressing the hypothalamic- pituitary -adrenal 
uxis as betamethasone valerate. '™> MomelasoTic furoate 0.1 %. a 
class 2 (potent) corticosteroid, proved more than twice as eltec- 
live at reducing ultraviolet B-induccd erythema than beta- 
methasone dipropionate 0-05% and betamethasone valerate 0. 1 
Compared with betamethasone dipropionate and betamethasone 
valerate, momctasone furoate has very good compliance among 
patients since it is applied only once daily. Mometasonc furoate 
induces less skin atrophy than betamethasone dipropionate, it is 
a highly effective treatment for various eorticosteroid-rcspon- 
Nive dermatoses (atopic dermatitis, seborrheic .dermatitis, scalp 
psoriasis, and psoriasis vulgaris), and it has only limited potential 
l0 produce local and systemic adverse effects.'™ Mometasone 
furoate 0.1%. applied once daily in children with atopic dermati- 
tis, produced greater improvement of the disease than hydrocor- 
tisone 1 0% applied twice daily- In addition, children treated with 
hydrocortisone had suppressed plasma Cortisol levels, whereas 
children treated with momclHsone furoate did not J™ 1 

However momctasone furoate decreases the synthesis or 
procollagen peptides for type 1 and III collagen* to the same ex - 
tent as betamethasone- 17- valerate, hydrocortisone and methyl- 
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prednisolone aecponme.i*" Mnmcl^.nc (..routes very ra.Jy 
Sponsible for hypcrsonsuimion unc. cross-ration s w,,h - - 
.opical corticosteroid,, and it ,l»o has the advantage orH.e-d.nly 

^^rbatc i- - double cstor of prednisolone 1, s^ns Jo 
be .he drs, topical corticosteroid with u« improved h 
ratio demonstrated both in Wm. u,Kl »» vm». when compared w, h 
conventional molecule"*' P-cdnicarbatc has a very high ant.- 
MM cpdiy- ^--..onsuuted by Us afathty to suppress 
H..« synthesis by keni.inocyies. Bui. it also has hrnacd ..ni.prul.t- 
2. S<ivi,y. because i, inhibits H.-lCt and IL-6 prod.,ct«.n ,n 
fibroblasts ,o a minor extent when compared with convention*! 

' Me.hylpredniso.onc aceponate is a new. non-halogcnatcd 
molecule with strong anti-inflammatory ac.iv.ry ami weak 
Lphogcnieity. This molecule does no, influence .he c. read ran 
cycle and plasma levels of Cortisol. Pharmacology stud.es 
demonstrate thai dissociation between topical effects and «y«- 
lemlc and local adverse effects has been rttuixcd w..h th.s mole- 
cule In addition oncc-daily application is adequate lor the 
treatment of most inflammatory dermatoses, thuscontribu.mg to 
excellent compliance. Mc.hylprednisolonc aceponate has been 
used in many skin diseases, such as atopic dcrmat.t.s. seborrl.ee 
dermatitis ami allergic ee*cma. witU very prom.smg rcsu Us and 
with a positive risk/benefit ratio. When compared w.th hydrocor- 
tisone. ,nctliyIprcdi.ison»nc accponale shows similar adyc.se 
effects: for example, the extent of the decrease in proco lagen 
peptides in human ski- is almuil «hc same;™ but. me^lpred- 
ni.olonc ..ceponute has much greater vasoconstrictor cftccts. 
When compared with ninmcuwmc furoale. methylprednisolone 
aceponate shows equal anti-inflammatory activity similar com- 
Suppression, bu, .ewer local adverse effects In contrast to 
fluticasone propionate and mon.etasonc furoatc. however, sens,- 
li vi,y to mc.hylprcdmsolone aceponalc has been described and. 
in particular, this molecule shows cross-reactions with budeson- 
ioetfl an d hydrocortisone 1 7-butyrattf.' 7 " 1 

- N C w ami-inflammatory drugs are increasingly being used as 
topical alternative treatments for inflammatory skin d.sorders. 
Pimecrolimus (SDZ-ASM 98 1 ). a novel ascornycin macrolactam 
derivative, recently proved to be an effective topical anti-in- 
flammatory and antipruritic agent in the treatment of atopic 
dermatitis, psoriasis, and established allergic contact dermatitis 
to nickel in hun.nna.1"-™ Pimecrolimus is an immunoph.hn 
ligand and calcincurin inhibitor that inhibits T cell prol.fcrai.on 
and aniigen-spccific activation. The transcription and release ol 
T helper I and T helper 2 cytokines from human type I and 2 
helpcr-induccr T lymphocytes are also selectively inhibited. The 
release of pro-inflammatory mediators from mast cell granules 
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and transcription of the lale-pha* cytokine tumour ncerusis tac- 
tor-tt arc suppressed by pimecrolimus. 

Besides pimecrolimus. the muc.olide lact.ncs. a new c lass ol 
^-inflammatories, have attracted special interest regarding 
limitation of the adverse effects of topical con.c«t«o.ds. 

u, he a powerft.1 suppressor of the .....nunc system, lauol.mu* 
inhihitsc !1 |cincurin P hos P hata S c and the early cxpressmn ol gcucs 

after Ted! simulation. In particular, there is substant.al ev.dcnce 
,hat tacrolimus interferes will. ,hc epidermal cytokine network, 
helper l/T helper 2 balance, co-stimulatory molecule express.™ 
IB7 I (CD80) B7-2 (CD86)1. and immunoglobulin E-med.atcd 
Limine release from mast cells and basophils. Topical H „,hej. 
Hon of tacrolimus is useful in the treatment ot patient w. 
pyoderma gangrenosum, lichen planus, alopecia areata and 
.topic dermatitis, but interestingly, it ha. ^^J^*" 
nsorinsis Topical tacrolimus is associated w.th mild local adverse 
SSI <e-g irritation), but. unlike cort.costeroids ., does no, 
cause cutaneous ..trophy or contact sensitization.' • 

4. Conclusion 

The comparison between new and established topical corti- 
coHtcroi* in dermatology stresses the current availability of very 
useful new molecules, whose main advantage .« a clearl > Mn,- 
proved risk/benefit ratio. This feature .a so .mportani that a 
classification system of topical corticosteroids based on r.sk/hcn- 
cfi. ratio has been previously proposed.' ' «.--«„ ni . 

Among these new topical corlieostero.ds. tlut.cusont 
propionate and mometasone furoate show the lowest risk of sen 
situation, and therefore differ from budesonide and. to a much 
lesser extent, mclhylprcdnisolone aecponate. This latter corUcoj 
ceroid has the best to.erability in term, of both ^stem.c and oca 
adverse effects. P.ednicarbatc. a very promising molecule, needs 
wider evalualion in clinical practice. 

• t! *in in,,,, H«i«l .PPlicnU ""J lo.nl i^C.K.ns. AM A An* DcmM.O. Syph 
2. K 2*-y or c. Wl lc„ Ste n,.t. Acta »cn« ^ > VKO: 69 Supp.. 

4 OpMcin EH. B.*ifa» JM. C1u W ™».cokI rtccpttVK «,r wc t.u...an cp 

,„« S . ^'""'"'^^Ihc W H»«c m », O. M«.h-n i »„,or,nu-inn.mm.n 
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ALTANA 


CLOBETASOL PROPIONATE 
(ANDA #075391) 


SOLUTION; TOPICAL 


0.05% 


Prescription 


ALTANA 


CLOBETASOL PROPIONATE 
(ANDA # 074087) 


CREAM; TOPICAL 


0.05% 


Prescription 


COPLEY 
PHARM 


CLOBETASOL PROPIONATE 
(ANDA #074089) 


OINTMENT; 
TOPICAL 


0.05% 


Prescription 


COPLEY 
PHARM 


CLOBETASOL PROPIONATE 
(ANDA #074392) 


CREAM; TOPICAL 


0.05% 


Prescription 


FOUGERA 


CLOBETASOL PROPIONATE 
(ANDA #074407) 


OINTMENT; 
TOPICAL 


0.05% 


Prescription 


FOUGERA 


CLOBETASOL PROPIONATE 
(ANDA #075205) 


SOLUTION; TOPICAL 


0.05% 


Prescription 


MORTON 
GROVE 


CLOBETASOL PROPIONATE 
(ANDA #075733) 


CREAM; TOPICAL 


0.05% 


Prescription 


STIEFEL 


CLOBETASOL PROPIONATE 
(ANDA # 075338) 


CREAM; TOPICAL 


0.05% 


Prescription 


STIEFEL 


CLOBETASOL PROPIONATE 
(ANDA # 075027) 


GEL; TOPICAL 


0.05% 


Prescription 


STIEFEL 


CLOBETASOL PROPIONATE 


OINTMENT; 


0.05% 


Prescription j 


STIEFEL 
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CLOBETASOL PROPIONATE 
(ANDA # 074248) 


OINTMENT; * 1 
TO HI UAL 


0.05% * ' * '^Stf 


Piescnptibn * & ^ 


TARO 


CLOBETASOL PROPIONATE 
(ANDA ff 074249) 


CREAM; TOPICAL 


0.05% 


Prescription 


TARO 


CLOBETASOL PROPIONATE 


SOLUTION; TOPICAL 


0.05% 


Prescription 


TARO 


CLOBETASOL PROPIONATE 
(ANDA #075224) 


SOLUTION; TOPICAL 


0.05% 


Prescription 


TARO 


CLOBETASOL PROPIONATE 
(ANDA # 075279) 


GEL; TOPICAL 


0.05% 


Prescription 


TARO 
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Drug Name 

Active Ingredient(s) 

Form(s) and 
Strength(s) Available 



Overview 

CLOBETASOL PROPIONATE (EMOLLIENT) 

• CLOBETASOL PROPIONATE 

• CREAM; TOPICAL:0.05% 



Details about drugs are organized by FDA Application Number (NDA or ANDA or BLA). 
Click on a drug name or application number to view drug details: 



Drug Name and 
FDA Application 
Number 


Dosage Form/Route 


Strength 


Marketing Status 


Company 


CLOBETASOL PROPIONATE 

(EMOLLIENT) 

(ANDA #075430) 


CREAM; TOPICAL 


0.05% 


Prescription 


ALTANA 


CLOBETASOL PROPIONATE 

(EMOLLIENT) 

(ANDA # 075633) 


CREAM; TOPICAL 


0.05% 


Prescription 


TARO 
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Overview 



Drug Name 

Active Ingredient(s) 

Form(s) and 
Strength(s) Available 



CLOBEX 

• CLOBETASOL PROPIONATE 

• LOTION; TOPICAL:0.05% 

• SHAMPOO; TOPICAL:0.05% 



Details about drugs are organized by FDA Application Number (NDA or ANDA or BLA). 



Click on a drug name or application number to view drug details: 



Drug Name and 
FDA Application 
Number 


Dosage Form/Route 


Strength 


Marketing Status 


Company 


CLOBEX 


SHAMPOO; TOPICAL 


0.05% 


Prescription 


GALDERMA 
LABS 


(NDA #021644) 


CLOBEX 


LOTION; TOPICAL 


0.05% 


Prescription 


GALDERMA 
LABS LP 


(NDA #021535) 
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Drug Name 

Active ingredient(s) 

Form(s) and 
Strength(s) Available 



Overview 

CORMAX 

♦ CLOBETASOL PROPIONATE 

• CREAM; TOPICAL:0.05% 



Details about drugs are organized by FDA Application Number (NDA or ANDA or BLA). 



Click on a drug name or application number to view drug details: 



Drug Name and 
FDA Application 
Number 


Dosage Form/Route 


Strength 


Marketing Status 


Company 


CORMAX 
(ANDA #074220) 


CREAM; TOPICAL 


0.05% 


Prescription 


HEALTHPOINT 
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Overview 

EMBELINE 

• CLOBETASOL PROPIONATE 

• GEL; TOPICAL:0.05% 

• OINTMENT; TOPICAL:0.05% 

• SOLUTION; TOPICAL:0.05% 



Details about drugs are organized by FDA Application Number (NDA or ANDA or BLA). 
Click on a drug name or application number to view drug details: 



Drug Name and 
FDA Application 
Number 


Dosage Form/Route 


Strength 


Marketing Status 


Company 


EMBELINE 


SOLUTION; 
TOPICAL 


0.05% 


Prescription 


DPT 


(ANDA #074222) 


EMBELINE 


GEL; TOPICAL 


0.05% 


Prescription 


HEALTHPOINT 


(ANDA #076141) 


EMBELINE 


OINTMENT; 
TOPICAL 


0.05% 


Prescription 


HEALTHPOINT 


(ANDA #074221) 
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Overview 

Drug Name EMBELINE E 

Active Ingredient(s) • CLOBETASOL PROPIONATE 

Form(s) and • CREAM; TOPICAL:0.05% 

Strength(s) Available 



Details about drugs are organized by FDA Application Number (NDA or ANDA or BLA). 



Click on a drug name or application number to view drug details: 



Drug Name and 
FDA Application 
Number 


Dosage Form/Route 


Strength 


Marketing Status 


Company 


EMBELINE E 


CREAM; TOPICAL 


0.05% 


Prescription 


HEALTHPOINT 


(ANDA #075325) 
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Overview 

OLUX FOAM 

• CLOBETASOL PROPIONATE 

• AEROSOL; TOPICAL:0.05% 



Details about drugs are organized by FDA Application Number (NDA or ANDA or BLA). 



Click on a drug name or application number to view drug details: 



Drug Name and 
FDA Application 
Number 


Dosage Form/Route 


Strength 


Marketing Status 


Company 


OLUX FOAM 
(NDA #021142) 


AEROSOL; TOPICAL 


0.05% 


Prescription 


CONNETICS 
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Overview 

TEMOVATE 

• CLOBETASOL PROPIONATE 

• CREAM; TOPICAL:0.05% 

• GEL; TOPICAL:0.05% 

• OINTMENT; TOPICAL:0.05% 

• SOLUTION; TOPICAL:0.05% 



Details about drugs are organized by FDA Application Number (NDA or ANDA or BLA). 



Click on a drug name or application number to view drug details: 



Drug Name and 
FDA Application 
Number 


Dosage 
Form/Route 


Strength 


Marketing Status 


Company 


TEMOVATE 
(NDA #019322) 


CREAM; TOPICAL 


0.05% 


Prescription 


GLAXOSMITHKLINE 


TEMOVATE 
(NDA #019323) 


OINTMENT; 
TOPICAL 


0.05% 


Prescription 


GLAXOSMITH KLINE 


TEMOVATE 
(NDA # 019966) 


SOLUTION; 
TOPICAL 


0.05% 


Prescription 


GLAXOSMITHKLINE 


TEMOVATE 
(NDA #020337) 


GEL; TOPICAL 


0.05% 


Prescription 


GLAXOSMITHKLINE 
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Overview 

Drug Name TEMOVATE E 

Active Ingredient(s) • CLOBETASOL PROPIONATE 

Form(s) and • CREAM; TOPICAL:0.05% 

Strength(s) Available 



Details about drugs are organized by FDA Application Number (NDA or ANDA or BLA). 



Click on a drug name or application number to view drug details: 



Drug Name and 
FDA Application 
Number 


Dosage 
Form/Route 


Strength 


Marketing Status 


Company 


TEMOVATE E 
(NDA # 020340) 


CREAM; TOPICAL 


0.05% 


Prescription 


GLAXOSMITHKLINE 
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